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AGENDA

SPI SCIENTIFIC TEAM MEETING
March 21-22, 2002 — CESR Toulouse

= THURSDAY 21 MARCH

9h30 — 11h30

11h30 — 12h30
Lunch

14h00 — 14h15
14h15 — 14h30
14h30 — 14h45
14h45 — 15h00
15h00 — 15h15
15h15—15h30

15h30 — 17h00

Scientific Topics: Responsible scientists and organization

(plans, worries, requests for changes,
"Fact sheet" presentation = 1 transparency per sheet ...)

Colffee break in conference room

Publication philosophy

SPI hardware status, upcoming events

Thermal vacuum tests

On-board software maintenance

Report about FEE-Anomaly Investigations

Preliminary results on PSAC transparency measurements
Coffee break

Commissioning phase :

- Activation, Test, and Tuning

- Calibrations, PV, and IFC

- Team and Hardware Organization (MOC, ISDC)

= FRIDAY 22 MARCH

9h30- 10h15

10h15— 10h30
10h30 — 10h45
10h45 — 11h00
11h00 — 11h15

11h15 — 12h00

12h00 — 12h15
12h15 — 12h30

Calibrations and Response

- ESTEC Calibration Results

- Recent GSFC simulations and tests of SPI response
- Remaining Calibration Opportunities/Plans

Coffee break

Bruyeéres le chatel analysis- results on the camera uniformity

Imaging with BLC data
Transmission factor estimation

Background
- New Simulations of SPI Background
- Background Line Studies

ISSW Status and Issues

- Science Performance Report update

All

V. Schonfelder, J.P. Roques + All

Y. André

Y. André, J.P. Roques
Y. André, J.P. Roques
A. von Kienlin

F. Sanchez

Y. Andre, J.P. Roques
R. Diehl
Roques/Schanne/Diehl

S. Schanne
B. Teegarden
all

D.Attié
L. Bouchet

Ph. Paul

P. Jean
G. Weidenspointner

R. Diehl
J.P. Roques, G. Lichti



Science Analysis Coordination for INTEGRAL: Topics and their Richness

¢ Estimate the Number of Key Papers per Topic (can be >1)

® Use Coherent Science Areas
¢  Split-off Sub-Topics When Science Question and Paper Scope Allows

Science Yield Forecast

i.e.: number of key papers expected in first mission phase total:
111
Science Topic Region of Interest No. of KeyPapers
2 5
Galaxy 3
Cygnus 1
Vela 1
Fe 3
Galaxy 1
Cygnus 1
Vela 1
“1i 2
Galaxy 2
novae 3
Galaxy: ?*Na 1
specific point sources: 22Na 1
specific point sources: other 1
supernovae 11
Galactic Supernova: 56Ni 1
extragalactic supernovae: 56Ni 1
Galactic Supernova: other 1
extragalactic supernovae: other 1
RXJ0852 (44Ti, other) 1
Cas A (44Ti, other) 1
Crab SNR 1
Vela SNR (exept lines) 1
other SNR (nonthermal) 3
annihilation 7
Galaxy 3
GC Region 1
Cygnus 1
Vela 1
specific point sources 1
n capture 1
Galaxy 1
excited nuclei 4
Galaxy 1
specific regions/objects 2
Sun 1

analysis_coordination

diffuse continuum emission

pulsars (single)

pulsars (binaries)

accreting binaries

X-ray bursters

soft gamma-ray repeaters

Be systems

black-hole systems

superluminal sources

stars

active galaxies

gamma-ray bursts

cosmic background

Galaxy

Cygnus

Vela

GC region

point source contribution

Crab

Vela

PSR1509
Geminga

radio pulsars
millisecond pulsars

Galaxy / surey

specific persistent sources
specific transient sources
bright LMXBs

Cyg X3
$8433
4U1700
Cir X-1

survey/general properties

SGR1900
SGR1627
SGR1806
SGR1801
SGR/AXP

survey
specific sources

survey

Cyg X1

1E1740

GX339
GRS1758

bright transients
faint transients
SgrA

suney
GRS1915
GRO J1655
XTEJ1550
XTEJ1748
SAXJ1819.3
RXJ1826.2

GammaVelorum
late-type active stars
AGB stars
interacting WR stars
OB associations

highenergy sources
Xray sources

time variability
MRK501

3C111

NGC6814

PKS528

PKS1622

global properties
individual sources
non-triggering weak grbs

spectrum
structure

alalalalala]l [alalalals
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Roland Diehl



Site Distribution and Coordination:
Gamma-Ray-Lines-Related Topics

e Use R_Sci Table of ISWT/Jan2002

¢ Avoid Contentious Split-off of Sub-Topics; Add Split-off’s Where Suggested

Science Yield Forecast

i.e..number of key papers expected in first mission phase total:
111
Science Topic Region of Interest No. of KeyPapers
%p 5
Galaxy 3
Cygnus 1
Vela 1
*Fe 3
Galaxy 1
Cygnus 1
Vela 1
i 2
Galaxy 2
novae 3
Galaxy: ?Na 1
specific point sources: 22Na 1
specific point sources: other 1
supernovae 11

Galactic Supernova: 56Ni
extragalactic supernovae: 56Ni
Galactic Supernova: other
extragalactic supernovae: other
RXJ0852 (44Ti, other)
Cas A (44Ti, other)
Crab SNR
Vela SNR (exept lines)
other SNR (nonthermal)

annihilation 7
Galaxy
GC Region
Cygnus
Vela
specific point sources

n capture 1
Galaxy 1
excited nuclei 4

Galaxy 1
specific regions/objects 2
Sun 1

w|alalalalalalala

alalalalw

analysis_coordination

9.0% 18.0%
10 20
Germany | France

SPI/MPE | SPI/CESR| SPI/ CEA, IAP

10 14
2
1
1
1
? ?
1
1
1
1
1
2

6

21.6%
24

Russia
RAS

24

51.4%
57

others
all summed
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Scope:

« SPI 1s an international collaborative effort },
e many people worked over a long period of time

* Requirements for a publication philosophy:
— Analysis and publication in most effficient way
— Fair return for groups and individuals

— Avoidance of lengthy discussions on author lists



SPI Publication Philosophy (details)

» Standard publication: publication by the SPI team
— on SPI instrument

— on new scientific results

* Publications with guest investigators, visiting
scientists or graduate students

* Technical publications of single groups or
individuals

« Review articles, invited papers, interpretation of
results by individuals



SPI Standard Publications

* Topics for standard publications emerge from discussions
within the SPI team

— Proposals for a paper have to be addressed to SPI co-
Investigator team
« Title
* Summary of content
» Tentative list of authors
 Journal for the publication

— SPI co-investigator team decides on the
« final title
e approximate content

 lead author & list of co-authors (members of SPI team + others who were
involved in the SPI project)

e Journal

— Author list: lead author + (2" or 3r) + co-authors in
alphabetical order



Publications with participation of Guest Investi-

gators, Visiting Scientist or Graduate Student

e GIs are members of one SPI institute ®

temporary members of the SPI team |

|
» (Graduate students working with SPI data >’

similarly considered as SPI-team members
>

* Rules for standard publications apply as well

* Both can become lead authors (if deeply involved
in analysis)



Groups or Individuals

Technical Publication by Single

» Pure technical papers related to hardware or
software activities can be published by sub-

groups or individuals after approval by the 2
Co-PlIs.

« Example: the paper by S. Schanne about the
calibration 1n Bruyc¢res le Chatel



Review Articles, Invited Papers,

* These papers are allowed to contain only published
results (or results accepted for publication)

* The lead author has to be deeply involved in the topic of
the paper (under consideration of his/her general contri-
bution to the SPI program)

e The author list must be agreed upon by the Co-Pls!
* More than one interpretation => all interpretations shall be

E SRR n S an = = S g




Coordination of discussions on the results to be published

Drafting of the paper and circulating the draft to the co-
authors

Coordination of the discussion and draft revision
preparing the paper (including figures) for submission
Submission of the final paper to the selected journal
Circulation of referee’s comments to co-authors
Finalizing the paper

Final submission of paper after approval by the co-
authors

Distribution of pre- and reprints



Chef de Projet

Y.Andre
Documentaliste - Sonovision
Contrdple Projet : N. Milhet
Secrntariat : M. Debord
Autorite de Conception Integration Operations

— Systame, Bilan, Performance : Y. Andre —Banc Sol, Base de donniies : R. Gonzalez | Ph. Hebert
| Gestion bord, logiciel de vol, PSD : C. Larigauderie — Miicanique : A. Marty || C. Larigauderie
— Architecture Electrique, DFEE : Y.Andre — Electrique : C. Sainte-Marie | 1Y. Andre
— Camiira, EGSE : O. Grosjean — Gestion tBches ouvertes, anomalies, colisage : Bureau Veritas
— Cryostat : R. Briet — Camiira / CGSE : J.C. Massou / A. Gex
[— | Miicanique, dimensionnement : Ph. Guenego LI Cablage : M. Fauveau
[~ | Controle Thermique : F. Serene
—Assurance Qualite Projet : Organigramme de l'équipe SPI




..........

AIT: 1. S/C activities schedule

1.1 Overall schedule & TB/TV test:

e The S/C enters the TV chamber on April 8" 2002 (TB0).
 The TV Chamber is closed on April 1712002 (tBC).

e The TB/TV test duration shall be 19 days (-1 day margin).

e The S/C is back in the clean room on May 17" 2002 (tB0).

18/19 March 2002 P. Gare
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AIV: 3. Acoustic & AFT tests at S/C level

3.1 Acoustic test results:

 SPI has successfully passed the Acoustic test.
The preliminary results can be found in SPI-NT-0-3166-CNES (see also
the viewgraph presented during the Acoustic PTR).

* Delta in g (RMS) and g?/Hz (PSD) between SPI STM and S/C FM
results still to be explained (Delta configuration?)!

18/19 March 2002 P. Gare 2
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AIV: 3. AFT tests at S/C level

18/19 March 2002 P. Gare 3
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AIV: 4. SPI TB/TV test at S/C level

4.1 S/C objectives per phase:

18/19 March 2002 P. Gare 4



when 105 K : SF1COZ 6./ mm - Cooling : 4 X ¢ mm - LooK 1or setting 4 X 1 bD 1or GeD =90 K

@8a....._....ccaeee  SPI I/F Meeting # 23

A(100h) B(76h) C(64h) D(73h) E(56h) F(56h) _ G(3lh)
<< >« >« p4— —p-« >« >« >
) Check Cooler Perf. Nom. Hot Case for PICSIT,
Thermal Balance Outgassing SPICO FM1:0FF ISGRI HV level(or off)
Hot Plateau 1 / completed SPICO FM2:ON full str. depending on ISGRI
~ Back up mode N / Temp. -

Tmax(op) 7 /ﬁ’
// ﬂ\’ PLM Hot Plateau 2 ////IR Hot Plateau 3 / 77\}\

Tamb Eclipse: /
Payload Off <
80C —/ ||| peyessor | [ s 1o/ /[ _\_______B/t_t_ Ll
M Funct. test CDE Launch Lock IBIS Light \ c;cli?g 7
Sensibility Test
\ ESAM Chamber
P/L in P/L in (sun off) recovery
redundant nominal
SPI inal
nomina SPI fedundant STR roll for
......................................................................................................................... = lght tghthess |
| SVM Funct. test |
Instrument test \Z
(except SPI)
Nominal/Backup SPI cooling
HTR verification completed.
PLM d SPI HV switch-
Plateau on and testing
. SVM Funct. test
Tmin(op) NN\ N i
120 K 2 SPICOs ON Ecipse
.......... R o A A IUTTURTRS ISR Iy . NP SUSURRRRIN . NN AP
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90 K — Instruments switch-on Check Cooler Pert.
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opening p—— Cold Case for IBIS PICSIT
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
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- E TR SPI I/F Meeting # 23
AIV: 4. SPI TB/TV test at S/C level

4.2 SPI TV tests objectives:

. Preparing and rehearsing launch and elements of the commissioning phase.

. Validating the SPICO performances (nominal, back-up mode and eclipse phases)
and characterization of the stroke TM/TC.

. Validating further the new IASW 4.0.0 (closure of NCRs and up-grade to
CSSW1.9x) software through dedicated tests.

. Calibration of the PSD after repair activity (PA2 operating at nominal
temperature, i.e. 200K)

. Further characterizing the performances of the instrument with 9 radioactive
sources.

. RTU/AFEE TM/TC cross-calibration.

. Validation of the replaced AFEE1 and DFEE LTP thermostats

18/19 March 2002 P. Gare 6



Lo T SPI I/F Meeting # 23
AIV: 4. SPI TB/TV test at S/C level

4.3 Phase per phase activity:

* See attached pages.

* Define for specific configuration the format of files to be exchanged.

18/19 March 2002 P. Gare 7



Detailed Phase per phase activity:

Phase A (N chain):

Pumping of chamber:

e Setthe SPICOs in Launch Lock (i.e. rehearse the Baikonur scenario) as per procedures
in UM (Transition OFF to Launch: P1 A&B).
Stop the GN2 flow in cryostat once the pressure inside the chamber is < or = to 1 mbar.
Stay in this mode until pressure inside < or = to 5E-6 mbar (TBC, see CNES Action of
MoM)

Out-gasing:

e Transition from Launch to Inactive (P2)
e Transition from Inactive to Standby (P4)
e Transition from Standby to Outgasing (P19) [n.b. DM on config. being processed!!]

Passive cooling of the detectors and SPICO cold fingers:

1.

2.
3

Initiate RTU calibration with TM/TC AFEE (start when GeD at 37C, ends in phase D when
GeD are at Nominal Operating Temperature.

Patch the DPE with IASW 4.0.0.

While GeD are passively cooling, bring SPI in Operational mode with LVPS On, Ge High
Voltage Off and PMT HV Off, measure the noise level for 5 min (Rehearsing the health check
that shall be used during the commissioning phase).

Towards the end of phase A (end of outgasing):

Rehearsing the health check that shall be used during the commissioning phase.

1.
2.

Monitor the nominal count rate of the ACS (about 1 hour),

then perform an ACS even trigger threshold for 60 minutes (ACS configuration up-loading
[P17] with Flight Nominal ACS configuration except E6100 to E6190 = 1 to generate a veto
by each valid event trigger threshold) and an ACS calibration (30 min).

Perform a transition from Configuration to Diagnostic: perform a dump all Sub-assemblies (4
hours) [CNES to provide configuration files, PST assumed = 41 for all S/A, except the PSD
105 (TBC)].

Phase B (N chain):

SPlis in inactive mode (HTP disabled) CDE Off? .

Verify the ACC heater cycling (not a constraint).

Verify AFEE1 and DFEE LTP thermostats.

At the end of the natural cooling of the GeD, switch on the DPE, AFEE TM/TC and verify if
cold tips of the SPICO are < 37C (E398).

Switch off DPE & AFEE TM/TC.

Check if heat pipe thaw is required!

Cooling with 4 machines, 4 LCL (Fast Cooling!!) monitoring of the cooling via RTU (TBC).



Phase C (N chain):

e SPIl instrument switch-on in cold condition.
e Set SPICO stroke to 4 x 4.5 mm at about 117K.
e At GeD = 117K and E398 still decreasing, GeD HV switch-on (nominal chain) performance

measurement just before eclipse of cold plateau 1(use 60co source) [First HV switch-on
increase voltage to 500. 1000, 1500, 2000, 2500, 3000, 3500 [wait 15 min between each HV
for resolution verification up to 3500V] PST = 36.

At 4000V perform BCPK dithering 7 times 30 min (3h30) PST= 36.

Perform BCPK TM Emergency 1 spectra (8 min) for 30 minutes PST = 36.

Go in diagnostic mode (HV on) (1 hour) [PST =40 (TBC), CNES to provide configuration].
Perform eclipse with HV Off.

Phase D (N to R chain transition for SPI):

e Set SPICO stroke to 4 x 8 mm (fast cooling).

o After SPI instrument switch-on and GeD HV switch-on (redundant chain) performance
measurement at temperature TBD (use 60co source) [PST = 36].

e Perform BCPK dithering 7 times 30 min (3h30 hour) PST= 36.

e Perform BCPK TM Emergency 1 spectra (8 min) for 30 minutes PST = 36.

e PSD calibration with SPI in operational mode (approximately 48 hrs), PST = 101 (TBC).

Once GeD = 103K, go to SPICO Back up mode 2.

Phase E:

e Set SPICO full stroke (4 x 8 mm), fast cooling. Once GeD= 90K set stroke to 4 x 4.7 mm (the
stroke may be adjusted to achieve stabilisation).

e DFEE Timing test, SPI in photon/photon mode, load 3 DFEE configurations (provided by
CNES) duration 3 times 120 min (PST = 36 TBC).

e SPIl in operational mode acquire scientific data changing radioactive sources (3hrs per
sources).

Phase F:

e SPI in operational mode acquire scientific data changing radioactive sources (3hrs per
sources) continued for sources not looked at.

When GeD stabilised at 90K with 4 coolers, try to maintain the temperature stabilised with 3

coolers (cooler A stroke reduced to 0 mm, other coolers stroke increased to 7 mm )

Phase G:

Start warming-up of SPI



Day 1 of warming-up:
e Transition from Operational to Stand-by (P12)
e Transition from Stand-by to Out-gasing [1 day including 4 hours at dwell temperature 37C]

Day 2 of warming-up:
e Transition from Outgasing to Stand-by (P20) (check shroud temperature).
e Transition from Stand-by to Inactive (P6) (Check DPE + CDE temperature, introduce GN2)
e Transition from Inactive to Off (P101)

Success criteria for performance and functional verification :

GeD noise High Temperature: availability of acquired data
ACS even trigger threshold, calibration, count rate: availability of acquired data

RTU calibration: temperature measurement accuracy about 2 K (see CNES DM 392 dated
17/07/00)

GeD resolution Nominal and Redundant chain: less than 2.5 keV at 1332 keV (60Co) at T =95K
with HV = 4000V

BCPK Dithering spectra: Spectra OK and no NCR

BCPK TM emergency Spectra: Spectra OK and no NCR

Eclipse power consumption and temperatures: no NCR (i.e. in budget) [see DM 497]
PSD calibration: availability, number and validity of acquired curves.

Diagnostic Mode: availability and validity of dumped packets (comparison with OBSMS
images)

DFEE timing test: availability of acquired data

Scientific acquisition with sources in Revolver: availability of acquired data
Detector temperature Nominal mode 90K with 4.6 mm < stroke < 4.86 mm
Detector temperature SPICO-2 back-up mode 102K — 106K (in hot environment).

Detector temperature 3 coolers 90K with 3 x 7 mm (136W mean CDE consumption) [not
baselined test].



Hardware status of ACS

Report about FEE-Anomaly Investigation

SPI Co-Is Meeting - CESR Toulouse
Andreas von Kienlin MPE 21.03.2002 1




Outline

¢ Count rate history of all available TM-files (at MPE)
» new FEE with anomaly — FEE 31
» comparing FEE 25/31/83 — count rates with adjacent FEEs

» FEE anomaly statistics

¢ FEE Tests at ESTEC
» FEE 25/ 51 investigations

¢ Discussion on further proceeding

¢ ACS calibration spectra
» recorded at IABG (July 2000, before ACS vibration)
» recorded at ESTEC (September 2001)

SPI Co-Is Meeting - CESR Toulouse Andreas von Kienlin MPE 21.03.2002



count rate history

"Lita-Tima" of FEE25 & 31

£
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count rate history

"Life-Time" of FEE25 & 31

£
:
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count rate history

"Life-Time" of FEE25 & 31
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count rate history

"Life-Time" of FEE25 & 31

£
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count rate history

"Life-Time" of FEE25 & 31

£
:
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count rate history

"Life-Time" of FEE25 & 31
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count rate history

"Life-Time" of FEE25 & 31
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count rate history

"Life-Time" of FEE25 & 31
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count rate history

"Lite-Time" of FEE25 & 31

£
:

SPI Co-Is Meeting - CESR Toulouse Andreas von Kienlin MPE 21.03.2002



count rate history

"Life-Time" of FEE25 & 31
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count rate history

"Life-Time" of FEES3
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count rate history

"Life-Time" of FEES3

£
2
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count rate history

"Life-Time" of FEES3
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count rate history

"Life-Time" of FEES3

FEE Counts

N

|

SPI Co-Is Meeting - CESR Toulouse Andreas von Kienlin MPE

21.03.2002



count rate history

"Life-Time" of FEES3
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count rate history

"Life-Time" of FEES3

£
2

a
53000 53500 54000 54500 A5000

SPI Co-Is Meeting - CESR Toulouse Andreas von Kienlin MPE 21.03.2002



count rate history
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FEE Anomaly Statistics

¢ Anomalies in ACS/FEE count rates — History

FEE 25 31 83

Jeliy e o 17% | 1.7% 4.5%
anomaly

Anomaly started 292 0 25

directly after switch on

Anomaly started later 12 7 5

Total duration of 8D TBD ~ 1 hour
anomaly
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FEE 25 Investigations

¢ Test performed at ESTEC in December 2001

[1 Anomaly dependent on energy threshold !
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FEE 51 Investigations

¢ Test performed at ESTEC in December 2001

» FEE 51 “100 keV” threshold (level 0 < threshold of 78 mV) corresponds to
~ 1 photoelectron
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FEE 25 Investigations

¢ Test performed at ESTEC during payload calibration, January 2002

1500

q"wwu Ill\‘qﬁl_

)
-
c
>
o
®)
L
L
LL

{
byl
|
l\

iy u:"»mwwt gl L Al
bbby Lty rl‘l‘lm‘t‘m“w“!k““\W‘/u WAV RS Y1

800 1000 1200 1400 1600 1800 2000

Time since start [min]

SPI Co-Is Meeting - CESR Toulouse Andreas von Kienlin MPE 21.03.2002

23



FEE 25 Investigations

¢ Test performed at ESTEC during payload calibration, January 2002

HV to max

Energy and Event
Thresholds to min
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» |t was not possible to stimulate the anomaly by reducing the energy and
event trigger threshold to minimum values and the HV to the maximum !
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FEE anomalies- possible causes

¢ Possible causes of anomaly:
» External electrical disturbances (supported by low threshold settings)

» External mechanical disturbances (frequent occurrence of anomaly during SPI
calibration)

» PMT misbehaviour

» bad vacuum inside PMT (leading to discharge effects)

» HV switch-on effect
» Very small light leak in the PMT housing or BGO package
> Kept unlikely by DJO:

» Condition of HV compartment

» Grounding problems
» Cross talk
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Discussion on further proceeding

¢ Exchange of FEEs aind PiiTs (4 FEEs, 8 PMTs)

¢ |eave everything as is
» Increase of deadtime by a few percent (duty cycle of FEE 25: 17%)
» But one should bear in mind that the ACS will be used as burst monitor = false triggers

¢ Proposals for further proceeding with FEE 25

» Increase nominal energy-discriminator threshold to a higher value (200-300 keV)
» Monitoring of FEE 25 count rates for reoccurrence of anomaly

» If anomaly never reappears — nobody knows if increase of threshold was really
necessary

» Stay at old “100 keV” level
» React only when effect is present (by increasing threshold)

¢ Proposal for further proceeding with FEE 51

» Increasing nominal energy-discriminator threshold to a higher value (200 keV)

¢ Proposals for further proceeding with FEE 83 / 31
» Same as for FEE 25

SPI Co-Is Meeting - CESR Toulouse Andreas von Kienlin MPE 21.03.2002 26



ACS calibration spectra

¢ Comparison of spectra

» recorded at IABG (July 2000, before ACS vibration)
» recorded at ESTEC (September 2001)

¢ No major change observed !
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UCR
recorded
at IABG
July 2000

203Hg: 279 keV
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LCR
recorded
at IABG
July 2000

203Hg: 279 keV
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SISTAN
recorded
at IABG
July 2000

203Hg: 279 keV
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SISTAN
recorded
at ESTEC
Sept 2001

203Hg: 279 keV
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LVS

at IABG
July 2000

203Hg: 279 keV
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LVS

recorded

at ESTEC
Sept 2001
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PRELIMINARY RESULTS ON PSAC
TRANSPARENCY MEASUREMENTS

Filomeno Sanchez

SPI Scientific Team Meeting
Toulouse 21-22 March 2002



-Transparency Measurements on PSAC STM-O Model
were carried out using “provisional” laboratory facilities
at IFIC (CSIC-Univ. Valencia).

-Experimental set-up is not exactly the same we used for
SPI Mask measurements due to:

1)Delays in building the new clean room facility

2) Delays in manufacturing a new alignment tool and
Turn-over-Dolly.

-After germanium detector reparation we are not able to
recover nominal detector specifications.

-Not possible, until now, to measure transparency for
pitch angles different to 0 (only “on-axis” data).



st Equipment during SPI FM Mask Transparency Test in the UV Clean Roo




Test equipment used for STM PSAC transparency measurements



['he experimental procedure and the method/software used to
etermine STM PSAC transparency is the same used for the SPI FN

Task.
ee SPI Mask FM Transparency Test Report, Ref: SPI/CE/3/6712/

'VA and Minutes of SPI Co-Is meeting December 3-4, 2001,
yarching).

We have measured transparency at 9 points randomly distributed
ver the STM PSAC surface and 4 points on the central pixel.

[ncident energy varies between 17 and 511 keV.



STM PSAC Transparency at 0° in %

Point Energy(keV)
17 21 31 35 60 81 356 511
1 666 79+7 8241 8442  86+2 90+2 901 93«1
3 6516 78+7  82+1  84+2  85+2 88+2 92+1 93+2
4 59+3 7243 811  83%1 861 86+2 911 93+1
5 6416 76+7  81+1  83+2 87+3 88+2 911 92+1
6 49+6 79+7  80+1 8442 85+2 87+2 911 93+2
7 57+4 69+4 81+1  83+1 85+2 86+1 901 93+1
9 6119 88+12 83+1 8443 87+4 8943 92+2 9343
Mean 60 77 81 84 86 88 91 93
o) 5 6 0.9 0.5 0.8 1.4 0.8 0.3

*For points 2 and 8 it was not possible to obtain realistic values due to
degradation of energy detector resolution



Central pixel transparency have been obtained at 4 different
points, each one visually representative of a different kind of
absorption material.

However it should be pointed out that:

1) Source collimation (1.27°) implies photons to travel through
different materials with variable section as it was already stayed
for SPI Mask experimental central pixel determination.

2)Due to the experimental set-up used, precision on impinging are
is not as good as desirable.

PRELIMINARY RESULTS



Illuminated area due to “non-parallel” photon source

Radioactive source

o =1.27° Collimation angle
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PSAC Central pixel showing the different “absorption zones



STM PSAC Transparency at 0° in %

Z0ONE
17 21
1 6+1 12+2
2 28+2 42+3
3 16+1 2442
4 5142 7114
ONE | Inner Dimension(mm)

J11.5

D 32.

D 41.

& 50.

Central Pixel
Energy(keV)

31 35 60
171 21+1  28%1
611 651 672
33+1 361 41+1
801 811 81+l

Outer Dimension(mm)

& 32.
& 41.
& 50.
D 67.

(> pixel dimension)

81 356 511
33+1 54+1 5441
72+1 78+1  78+1
49+1 58+1  60+1
85+1 89+1  89+1
Area/Total pixel area

22.5 %
16.5 %
20.6 %
37. %




Energy(keV) 31 60 81 356 511

Tean Central MASK 58 41 37 24 21
ixel absorption(%bo) PSAC 46 41 36 27 26

THE ABSORPTION AT CENTRAL PIXEL, CONSIDERED
AS A WHOLE, COULD BE ASSIGNED FIFTY-FIFTY TO
THE MASK AND TO THE PSAC (PRELIMINARY).



Absorption(%)
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Absorption(%)
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CONCLUSIONS

Photon absorption up to 511 keV on PSAC STM-O Model have
een determined using “provisional” laboratory facilities at IFIC

CSIC-Univ. Valencia).

A special attention has been paid to the central pixel absorption
ehaviour, as it is assumed to be fully representative of FM from th

1echanical point of view.

reliminary results show that absorption at the central pixel could
e assigned 50% to the Mask and 50% to the PSAC.
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1. GOAL OF THIS NOTE

- Preliminary description of the operations to be performed during commissioning phase
- To give our understanding of how the first operations will be scheduled.

- Base of further discussions.

- Reply to the project request during UMR co-ordination meeting.

This operations description will be included in the SPI UM latter after discussion.

2. REFERENCE DOCUMENTS

- RDI1 - S/C User Manual INT-MA-AI-0001 issue 3.1
- RD2 - Minutes of SPITOG meeting # 2 12 april 2000
- RD3 - Minutes of SPI commissioning phase meeting 30 may 2001 (INT-MI-AI-1180)
- RD4 — Minutes of SPI internal meeting (SPI-CR-0-16640-CN)
- RDS5 — GeD thermal profile specification for Outgassing (SPI-ST-0-16641-CNES)
- RD6 — Minutes of SPITOG meeting #8, 12 october 2001
- RD7 - SPI User’s Manual (SPI-MU-0-1062V2-CNES)
- RD8 — Préparation de la commissioning phase (Internal meeting — 12/11/01)
(SPI-CR-0-16646-CN)
- RDO9 — SPI Interface Meeting # 22 (Ground segment) (INT-MN-40379)
3. COMMISSIONING PHASE STAGES

3.1. OBJECTIVES OF THE COMMISSIONNING PHASE STAGES

The main commissioning stages foreseen are as follow:

¢ Phase 0 — Pre-Launch (<1 h)

This phase is dedicated to set the SPI in launch configuration: lock the cryocoolers for the launch vibrations
and activate the redundant S/A heaters to guarantee the minimum start-up temperature of the S/A.

¢ Phase I — Qut-gassing (~ 12 days) (Without specific pointing requirements)
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This phase is dedicated to the outgassing of the spectrometer (MLI, structures, electronic boxes and
detection plate) and also to the activation and checking of the S/A. Then a control at hot detector
temperature of the AFEE and DFEE in operational mode will be performed. An ACS even trigger
thresholds control and energy discriminator thresholds calibration will be also performed 1 week
(TBC) after the launch over 60 000 km.

¢ Phase IT — Cooling (~ 8 days including 2 in parallel with the phase III to cool down from 117 K to 90 K
see § 4) (Without specific pointing requirements but only on the orbit part over 60000 km)

This phase, mainly dedicated to the cooling of the detection plate, is splitted in two sub-phase:

- the first one is the passive cooling of the detection plate (72 h),

- the second is the active cooling using the cryocoolers.
During the first sub-phase a first tuning of the ACS is performed. It concerns the analysis of the distribution
of the FEE counting rates. That will be done with the analysis of the FEE counting rates with 4 energy
thresholds determined during the ground tests (100keV, 150keV, 200 keV, 300 keV).
Then after a control of the counting rate equilibrium for the 4 selected energy threshold, we will measure the
influence of the veto overrange signal extension and the energy thresholds on the dead time. The influence of
the different parts (see figure 3.1 and table 3.2) of the ACS on the dead time will be characterised.

| | 7 PSAC
¢ UCR
S LCR

/ \\:
D J* Lvs

1
Figure 3.1.a: ACS part identification

During the second sub-phase (active cooling), the PSD thresholds will be checked and adjusted

¢ Phase III — Instrument tuning and configuration optimization
(Orbit altitude over 60 000 km - See § 3.3 for specific pointing requirements)
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This phase is dedicated to the tuning and the optimization of the spectrometer:

- At first, we have to switch ON the camera at around 117K and check the Camera health,
- control the good behaviour of the main channels of spectrometer and the adequation of the setting
with the TM allocation,
- control the camera performances evolution until the cold plate temperature equilibrium at around
90 K.
- Then a depletion measurement (influence of the high voltage on the camera performances) will be
performed,
- Measurement of the influence of High Energy clamping of preamplifiers,
- At this step, we will calibrate the AFEE and PSD thresholds,
- After this calibration, the addaptation of these thresholds and of the Ge high voltages will be
checked,
- When theses values have been determined, we will performed the SPI internal timing
optimisation:
- PSD and AFEE time tags alignment and multiple window size control and setting,
- Veto pulse and AFEE time tags control and setting,
- Veto pulse and PSD time tags control and setting
- Then a first step of PSD calibration will be done (around 1 week of data processing),
- Influence of ACS thresholds on the background (one part with various energy thresholds, the rest
with the nominal thresholds),
- Influence of the extension of the ACS saturated events on the background with two ACS energy
thresholds,
- Influence of the ACS+PSAC parameters on the sensibility:
- Tests of few ACS configurations (2 or 3 TBC) defined from the previous measurements,
- Control of the PSAC effect on the sensibility at 511 keV in the best ACS configuration +
PSAC OFF then PSAC ON with an high energy thresholds,
- In the final ACS + PSAC configuration, measurement of the extension of the ACS
saturated events.
- Measurement of the background with one ACS SSA BGO inactive (for mathematical model
setting)
- Second step of PSD calibration

¢ Phase IV — "Performances verification and Initial Calibration

¢ Sub-phase IV A — Scientific Performance Validation (estimated date: dec 2002)

This sub-phase, dedicated to scientific performance validation: the proof for a working scientific
instrument, with Spectral and Imaging Performance Tests for point-like and diffuse sources,
continuum and line sources:

e Pointings to Vela and Cygnus

e Pointings to Empty field

e Galactic Plane Scan
¢ Sub-phase 1V B — Efficiency Calibration (estimated date: feb 2003)

This sub-phase, dedicated to the efficiency calibration: using the Crab pulsar
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Crab period measurement for timing check

Crab flux measurement for efficiencies/sensitivity measurement
Crab on/off measurement, 2° Al search towards Galactic Centre and Cygnus

Fluxes, spectra, pulsar light curves verification
Comparison with pre-launch simulations

Comparisson of results using Instrument Team computing and ISDC computing

3.2. PLAN OF THE COMMISSIONNING PHASE

Commissionning Main Activities Comments
Phase Stages
Phase 0 — Pre-launch (<1h)
Phase 0. 1 | Pre-launch activities (P1-A) | SPI is set in launch configuration

Phase I — Qut-gassing (~ 12 days)

Phase L. 1 MLI, electronic and cryostat Outgassing First part of the outgassing phase at
around 37°C
Phase I. 2 SPI partial functional test with hot detectors Operational mode with GE High
Voltage OFF (during the
Outgassing — one week after the
beginning of the orbit life).
The ACS high voltages will be
switched on one week after the
beginning of the phase, could be in
parallel of the outgassing at low or
high cold plate temperature
Phase I. 3 Outgassing at high temperature (around 80°C) and | Outgassing at high temperature
in parallel: (around 80°C control by ground)
ACS even trigger thresholds control The ACS high voltages will be
switched on during the phase 1.2 .
Then ACS calibration
Phase II — Cooling (~ 8 days)
Phase II. 1 Passive cooling of the detection plate until the Monitoring of the temperature
cryocooler can be used decreasing
Phase II. 2 First ACS tuning of the homogeneity of the FEE In parallel of the passive cooling
counting rate
Phase II. 3 Influence on the dead time of the saturating In parallel of the passive cooling
extension for 4 energy thresholds
Phase II. 4 Influence of the different parts of the ACS on the | In parallel of the passive cooling
dead time
Phase II. 5 Active cooling starting Transition to Cooling mode: 3 days
after the beginning of the phase Il
Phase II. 6 PSD thresholds adjustment In parallel of the active cooling,

before 117 K on the cold plate are
obtained.
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Phase II1 — Instrument tuning and configuration optimization_(~ days)

Phase III. 1 Camera switch ON at 117 K Include a TM rate checking
Phase III. 2 SPI main health status check During the cold plate temperature
decreasing (PST = 46)
Phase III. 3 Camera performances checking during the cooling | Acquisition in operational mode
until 90K until the equilibrium
Phase III. 4 Camera performances for various High voltages at
90 K
Phase III. 5 Influence of High Energy clamping of
preamplifiers
Phase III. 6 PSD thresholds and AFEE energy thresholds
calibrations
Phase III. 7 Ge High Voltages + (AFEE, PSD) thresholds
adaptation control
Phase III. 8 Internal SPI timing optimisation
Phase III. 9 First step of PSD calibration will be done An empty field is required

Phase I11. 10

Influence of ACS thresholds on the background

Phase I11. 11

Influence of the extension of the ACS saturated
events on the background

Phase I11. 12

Influence of the ACS+PSAC parameters on the
sensibility

Phase I11. 13

Measurement of the background with one ACS
SSA BGO inactive

Phase I11. 14

Second step of PSD calibration

An empty field is required

Phase IV — Performances verification and Initial Calibration

Sub-phase IV A — Scientific Performance Validation (estimated date: dec 2002)

Phase IV.A. 1 Pointings to Vela and Cygnus
Phase IV.A. 2 Pointings to Empty field
Phase IV.A. 3 Galactic Plane Scan
Sub-phase IV B — Efficiency Calibration (estimated date: feb 2003)
Phase IV.B. 1 Pointings to Crab
Phase IV.B. 2 Pointings to Galactic Centre and Cygnus

3.3. SEQUENCE OF THE COMMISSIONNING PHASE STAGES

Sequence Main Activities Comments Activity
Number Card
Phase 0 — Pre-launch (<1h)
Phase 0. 1 | Pre-launch acitivities (P1-A): | Launch-lock of the cryocoolers | 000
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and activation of the S/A
redundant heaters lines

Phase I — Qut-gassing (~ 12 days) Without specific

ointing requirements

Phase I. 1 MLI, electronic and cryostat Qutgassing First part of the outgassing phase 001
at around 37°C
1. Activation of the main thermal control heaters (P1-B)
2. Transition Launch to Inactive (P2)
3. Transition Inactive to Stand-by (P4)
4. Check the S/A default configuration: send On Request TC
5. Transition Stand-by to Outgassing (P19): In this procedure the AFEE
TM/TC are configured for
outgassing with LVPS and
HVPS OFF
Phase 1. 2 SPI partial functional test with hot detectors It is better to perform this test 002
During the outgassing the S/A are in configuration mode except | during the first part of the
for this short test outgassing at low temperature
(around 37°C).
1. Software maintenance (P23): if required.
2. AFEE, ACS, DFEE, PSD configuration up-loading (P17) | with the Flight Nominal S/A
» Check S/A TM and the power consumptions configuration (except GE HV
OFF) setting. The ACS high
voltages will be switched on one
3. SPI partial functional test in operational with hot detectors | week after the beginning of the
GE HV OFF: (P13-P) phase, could be in parallel of the
» Control of the AFEE TT counting rate during around 10 s | outgassing at low or high cold
plate temperature. PST of 46
After this brief acquisition in operational, the S/A are set again | TBC
in configuration mode (P??)
Phase I. 3 Outgassing at high temperature (around 80°C)
1. OQutgassing at high temperature control by ground at|Outgassing at high temperature 003
around 80°C: (P19 from step to ) (around 80°C control by ground)
Configuration of the AFEE TM/TC for annealing with LVPS
ON and HVPS OFF
» Check AFEE TM
Control by ground of the cold plate temperature:
»  Check the cold plate temperature to switch ON and OFF
the annealing heaters lines
ACS even trigger thresholds control 004

2. ACS configuration up-loading (P17) with Flight Nominal
ACS configuration TC except E6100 to E6190 = 1 to
generate a veto by each valid event trigger threshold.

» Check in ACS HK TM the FEE counting rate (keep ACS

The ACS high voltages will be
switched on during the phase 1.2.
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in configuration mode)
ACS calibration
3. ACS configuration up-loading (P17) with Flight Nominal

ACS configuration TC.
» Check ACS TM

4. ACS calibration (requires ACS HV On) (P25)

005

Phase II — Cooling (~ 8 days)

Phase II. 1 Passive cooling of the detection plate End of the cold plate Outgassing 006
and beginning of the passive
Transition Outgassing to Configuration (P??) cooling detection plate (cooling
by thermal leakage) in
configuration mode,
Cold plate temperature monotoring on ground. Monitoring of the temperature
decreasing until 35°C
Phase 1II. 2 First ACS tuning of the homogeneity of the FEE counting | During the passive cooling and 007
rate before to reach 117 K on the cold
plate
Using the on-ground ACS energy thresholds setting, load
configurations with for all the ACS the a threshold at 100 keV,
150 keV, 200 keV and then 300 keV (the Ge HV shall remain
OFF)
In order to have DFEE science
» FEE count rates,dead time and number of veto gate HK we need to be in operational
analysis during 100 min (in operational mode with Ge HV | mode, but check before
OFF). carrefully that the Ge HV are
OFF
Phase II. 3 Influence on the dead time of the saturating extension for 4 | In parallel of the passive cooling 008
energy thresholds
Loading of ACS configurations with energy threshold of 100 Using the ACS energy thresholds
keV, 150 keV, 200 keV and then 300 keV and for each 3 defined on ground.
values of the extention of the veto saturated events (the nominal
and 2 others TBD).
» FEE count rates,dead time and number of veto gate
analysis during 1 min (in operational mode with Ge HV In order to have DFEE science
OFF). HK we need to be in operational
mode, but check before
carrefully that the Ge HV are
OFF
Phase II. 4 Influence of the different parts of the ACS on the dead time | In parallel of the passive cooling 009

Using the result of the FEE counting balancing defined phase
I1.2 with a threshold around 100 keV, load configurations with
FEE veto masked in VCU in order to keep active the parts (see
figure 3.1.a):

1 alone then
1 + 2 then
1+2+3;

1+2+3+4;

We perform dead time
measurements with various
configuration in order to
determine the contribution of the
different ACS parts
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1+2+3+4+5;
1+2+3+4+5+6;
1+2+3+4+5+6+7;
2+3+4+5+6+7,
34445+6+7;
44+5+6+7

5+6+7,

6+7;

7;

» FEE count rates,dead time and number of veto gate
analysis during 10 min for each configuration(in
operational mode with Ge HV OFF).

In order to have DFEE science
HK we need to be in operational
mode, but check before
carrefully that the Ge HV are
OFF

Phase II. 5 Active cooling starting Transition to Cooling mode: 010
when the real temperature of the
Transition Configuration to Cooling mode (P??) thermal braids and the
compressors are below 40°C (3
» CDE and cryocoolers configuration setting and check days after the beginning of the
phase II)
Phase II. 6 PSD thresholds adjustment In parallel of the active cooling, 011
before 117 K on the cold plate
PSD various thresholds loading : are obtained. When the PA2
temperatures are stabilised
» Control of the PSD channel counting rates (with the PSD | PST of 3 minimum
in configuration mode)
Phase III — Instrument tuning and configuration optimization (~ days)
Phase III. 1 Camera switch ON at 117 K The cold plate temperature shall 012
be enable before to set the high
1. increasing of the Ge high voltage 500, 1000, 1500 with | voltage. On request TCs are used
control of the DC output voltage to control the DC voltage
evolution. PST of 46 TBC
2. increasing of the Ge high voltage 2000, 2500, 3000, 3500
and 4000 V with control of the DC output voltage stabilisation
and then control the detector resolutions (2 hours in operational
mode for each high voltage value).
Include a TM rate checking
» Camera health first evaluation, and estimation (the ACS is
not finely tuned) of the adequation of the TM rate needed
and the allocation (operational mode with on-board spectra
each 30 mn) + for 4000V a dithering check 6 X 30 min +
30 min in operational to downloading the last spectra,
Phase III. 2 SPI main health status check During the cold plate temperature 013

1. TM emergency mode with on-board spectra (spectra
accumulation during 8 min) acquisition during 30 min (TBC):
» S/A and On-board application software functional testing

2. S/A Diagnostic modes: with spectra accumulation during 30
min, acquisition during 1 hour 30 min (TBC)
» S/A and On-board application software functional testing

3. PSD calibration mode: with spectra accumulation during 30

decreasing (117K => 90K), the
SPI main health status in the
higher level modes, not tested
previously, will be control. PST
of 46

Diagnostic mode for the ACS,
DFEE and PSD (PST of
respectively: 58, 58 and 129)

PST of 80
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min, acquisition during 1 hour 30 min (TBC)
S/A and On-board application software functional testing

Phase I11. 3

Camera performances checking during the cooling until
90K:

SPI will be set in operational mode, as soon as the previous
step is performed, until the cold temperature equilibrium is

reached (with spectra accumulation during 30)

» Influence of temperature on camera performances

Acquisition in operational mode
until the the cold temperature
equilibrium is reached. PST of
36 TBC

014

Phase 111. 4

Camera performances for various High voltages at 90 K

Set the detector high voltages at 1500, 2000, 2500, 3000, 3500,
4000, 4500 and finaly 5000 and performed at each step
acquisition during 2 hours in operational mode with spectra
each 30 min

» Detectors characterisation, energy resolutions, count rates,
first assessment of background dead time

PST of 36 TBC

015

Phase I11. 5

Influence of High Energy clamping of preamplifiers

1. Set the AFEE with the 19 high energy clamping parameters
OFF,

2. Acquisition during 2 hours (TBC) in operational mode with
the spectra each 30 min

>  Energy resolutions checking

PST of 36 TBC

016

Phase I11. 6

PSD thresholds and AFEE energy thresholds calibrations

Acquisition during 1 hour in operational with various AFEE
and PSD thresholds (15 keV; 20 keV; 30 keV and 40 keV for
the AFEE — TBD for the PSD):

PST of 80

017

Phase I11. 7

Ge High Voltages + (AFEE, PSD) thresholds adaptation

control

Using the results of the previous measurements (Phase I11-4 and
111-6), we load the optimal configuration and then control with
2 hours of acquisition in operational with spectra every 30 min
» New threshold configuration checking

Eventually, we will modify 2 times the configuration and
control again to obtain the best set-up.

PST of 36 TBC

018

Phase I11. 8

Internal SPI timing optimisation

1. PSD and AFEE time tags alignment and multiple window
size control, setting and check:

» Science data collection to check the internal timing and
defined in orbit the optimal multiple window size

2. Veto pulse and AFEE time tags size control, setting and
check:
» Science data collection for instrument optimisation and

These measurements will be
performed at least in 3 step:

1.

2.

Measurement with the
nominal delay configuration,
Defined the optimal DFEE
delay values

Control the new
configuration

019

020
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tuning PST of TBD
3. Veto pulse and PSD time tags size control, setting and 021
check:
» Science data collection for instrument optimisation and
tuning
Phase III. 9 First step of PSD calibration will be done An empty field is required for 022
this calibration. PST of 80.
Acquisition during 1 day in Calibration mode with the PSD
configuration defined after Phase I1I-7: After acquisition around 1 week
is needed for the data processing
» PSD curves analysis to elaborate a new PSD library
Phase II1. 10 Influence of ACS thresholds on the background PST of 36 TBC 023
ACS part 1 with various energy thresholds (redefined after the
phase II measurements) of 100 keV, 150 keV, 200 keV then
300 keV with the rest with the nominal thresholds of 100 keV:
1 hour in operational with nominal on-board spectra:
» Science data collection for instrument optimisation
Same measurement with the other parts (2, 3, 4, 5 and 6) with
various thresholds
» Science data collection for instrument optimisation
Phase I11. 11 Influence of the extension of the ACS saturated events on PST of 36 TBC 024
the background
ACS energy thresholds at 100 keV then at 300 keV and for two
values of the parameter extended veto gate above for both
thresholds, we performed an acquisition in operational mode
during 1 hour.
» Science data collection for instrument optimisation
Phase I1I. 12 Influence of the ACS+PSAC parameters on the sensibility | PST of 36 TBC
1. Tests of the best ACS configurations (2 or 3 TBC) defined 025
from the previous measurements (Phase I1I-10 and Phase III-
11) with 12 hours for each acquisitions in operational mode.
» Science data collection for instrument optimisation
2. Control of the PSAC effect on the sensibility: at 511 keV in 026
the best ACS configuration + PSAC OFF then PSAC ON with
an high energy thresholds (value TBD) with 12 hours for each
acquisitions in operational mode.
» Science data collection for instrument optimisation
3. In the final ACS + PSAC configuration: measurement with 2 027
values of the extension of the ACS saturated events with 12
hours for each acquisitions in operational mode.
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» Science data collection for instrument optimisation
Phase III. 13 Measurement of the background with one ACS SSA BGO | PST of 36 TBC 028
inactive
(for mathematical model correlation) acquisition during 12
hours in operational mode with two FEE of the SSA
desactivated for the veto signal.
» Science data collection for instrument optimisation
Phase III. 14 Second step of PSD calibration An empty field is required for 029
this calibration. PST of 80
1 - Uploading the new library tables generated from the first
part of PSD calibration (Phase I1I-9)
2 - Perform a verification: acquisition during 12 hours in
Calibration mode:
» PSD curves and on-board processing control
Phase IV — Performances verification and Initial Calibration
Sub-phase IV A — Scientific Performance Validation (estimated date: dec 2002)
Phase IV.A. 1 Pointings to Vela and Cygnus PST of 36 TBC 030
Phase IV.A. 2 Pointings to Empty field PST of 36 TBC 031
Phase IV.A. 3 Galactic Plane Scan PST of 36 TBC 032
Sub-phase IV B — Efficiency Calibration (estimated date: feb 2003)
Phase IV.B. 1 Pointings to Crab Comparison  with  pre-launch | 033
simulations
Crab period measurement for timing check
Comparisson of results using
Crab flux measurement for efficiencies/sensitivity measurement | Instrument Team computing and
ISDC computing
Crab on/off measurement,
Fluxes, spectra, pulsar light curves verification
Phase IV.B. 2 Pointings to Galactic Centre and Cygnus Comparison with pre-launch 034

*® Al search towards Galactic Centre and Cygnus,

simulations
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4. COMMISSIONING CALENDAR

October 02 November (2

Week 42 Week 43 Week 44 Week 45 Week 46

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Phase III Instrument tuning and configuration optimisation

Launch | Phase I Outgassing | Phase II Cooling |

November (2 December 02

Week 46 Week 47 Week 48 Week 49 Week 50

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Phase III Instrument tuning and configuration optimisation

Phase IV A Scientific Performance Validation

February 2003 ?
Week n°? Week n°?

Phase IV B Efficiency Calibration




| SPI-NT-0-14101-CNES Issue : 2 Revision : 1 Date : 12/02/02

Ref. : DSO/ED/DI/SI-2001-145

5. SPI COMMISSIONING ACTIVITY CARDS



